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Some Ideas 


Papers, in their special way, are as differ- 
ent as people . . . and choosing the best 
paper for a specific job can be as difficult 
as choosing the best person for the job. 
Here at K&E, we try to do the work for 
you, by painstakingly determining pre- 
cisely the characteristics required, then 
refining them to the point of excellence. 
Here are some good examples: 


A New Type Of Typing Paper - 
Translucent typewriter papers are very 
popular of late for typed originals from 
which numerous copies must be made. The 
savings are considerable when you use 
translucent originals through diazo repro- 
duction—savings up to 80% in many cases. 
But most translucent papers used today 
stand erasure very poorly. Recognizing 
the inevitability of human error, K&E has 
perfected a better translucent typewriter 
paper called TYPEMASTER® (193) —the 
perfect answer for those whose typing is 
less than perfect. TYPEMASTER’s com- 
pletely new, engineered surface affords 
outstanding erasability. A thin, unusually 
tough coating, it readily catches and holds 
the typewritten image, yet resists penetra- 
tion of the ink into the paper fibers .. . and 
therein lies the secret of good erasability. 
A number of skeptics who tested the new 
TYPEMASTER sheets have now dis- 
carded all others. Skeptical or not — may 
we suggest you try it. 


Tracing Pads “To Travel” 
Brilliant ideas often occur at random mo- 
ments. For that reason, engineers on the 
move usually keep a tracing pad handy. 
But pads with soft, chipboard backing are 
of little use without a desk under them. 
That’s why all K&E tracing pads are 
backed with sturdy bookbinder’s board — 
the same tough board found in-any high- 
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priced, permanently-bound library volume. 
Wherever you are you’re assured desk-firm 
support with a K&E pad. Another plus — 
the sheets are bound in by a gummed edge 
for neat and easy removal. Available in a 
wide variety of grid patterns and sizes, 
with plain or imprinted sheets (standard 
headings), K&E book-bound, gummed- 
edge tracing pads are perfect workmates 
for the “portable” professional. 


The Most Pampered Natural Paper 
In America 


For the greatest transparency, the over- 
whelming choice is KkRE ALBANENE® 
prepared tracing paper. But for ability to 
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for your file of practical information on 
drafting and reproduction... from 


L____ ___ — ——-— KEUFFEL & ESSER co.-————————+ 


stand a lot of abuse on the drawing board 
and in subsequent processing and handling 
—many companies prefer to sacrifice some 
transparency and use a natural tracing 
paper. Here we recommend a truly re- 
markable K&E product-BANKNOTE*™: 
(174L). This thin, flexible, 100% rag trac- 
ing paper will weather a double share of 
abuse. You can actually crumple a sheet of 
K&E BANKNOTE up into a tight ball... 
then smooth it out to find it almost as 
good as new for reproduction purposes! 
The paper makers who produce BANK- 
NOTE for K&E proudly refer to it as 
America’s most pampered tracing paper. 
No other paper we know receives the same 
care and attention... from initial inspec- 
tion of the textile bales, through every 
step of processing, to final shipment. With 
K&E BANKNOTE, papermaking skills 
come into play as with no other paper 
made on this side of the Atlantic — from 
use of a paper machine that runs a “top 
jacket” (one of the few still employed), 
through the artful “wet packing” process, 
to careful air-drying, super calendering, 
and rewinding. The result is a sheet of un- 
surpassed mellowness, yet with unusual 
stamina and workability. 

Now You Can “Talk” In Triplicate 
Although low-priced canary tissue enjoys 
wide usage as a so-called “talking paper”, 
we've heard many complaints about its 


[] K&E BANKNOTE Tracing Paper 


Name & Title 


TYPEMASTER 


PERF cCTLY 


KEUFFEL & ESSER CO., Dept. GS-8, Hoboken, N. J. 
Please send me samples and further information on the following: 
[] K&E TYPEMASTER Translucent Typewriter Paper 


K&E LIGHTWEIGHT SKETCHING TISSUE 


inability to reproduce well in standardy 
copying machines. With this in mind, weg 
present K&E’s newest LIGHTWEIGH 
SKETCHING TISSUE (185) — designed 
specifically as a reproducible “talkingg 
paper.” This tissue is ideal for preliminary, 
sketching when you want sharp reproduc+ 
tions from a standard diazo, blueprint om 
office copying machines. It’s a _ pure¢ 
bleached sulphate with just enough yellow 
tint added to afford good contrast for pen 


cil, charcoal or crayon. You'll find K&H 
LIGHTWEIGHT SKETCHING TISSUE 
well worth any small price difference. 

You can test this quartet of fine papers 
at your local K&E dealer’s .. . or use tha 
coupon below to get samples for private 
perusal. Do it today ... there’s a worle 
of better work at stake. 
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More Readers 


Sirs: 

I have been receiving your maga- 
zine since October 1959 and I find it 
very interesting and helpful. I have 
purchased a number of the products 
advertised in the magazine and as a 
result improved the effectiveness of 
my operation. 

Also the draftsman reporting to me 
anxiously await each issue, they too 
are interested in new products and 
techniques. 

At a recent meeting of the Drafting 
Supervisors’ Association J was_ sur- 
prised to learn that you did not have 
complete coverage of the General 
Electric Company here in Schenec- 
tady. 

Because I feel it would be to your 
advantage as well as ours I have sent 
a Subscription Application Form to 
each member of our organization who 
is not currently receiving your maga- 
zine. I hope you may view these ap- 
plications favorably. 

J. A. CHOULEs 

President 
Drafting Supervisors’ Association 
General Electric Co. Schdy, N. Y. 


Microfilming Articles 


Sirs: 

The enclosed complimentary sub- 
scription application was received by 
our chief engineer, Mr. Dave Young- 
quist, who turned the copy over to 
me. Accordingly, I have filled it out 
to continue to receive your publica- 
tion. 

I have been wondering if there 
was a publication of this type. In the 
past I read articles appearing in De- 
sign News, Electrical Design, etc., 
and although interesting, they did 
not fit the needs of the drafting super- 
visor. Your articles on microfilming 
are especially interesting to us be- 
cause we are just starting a micro- 
filming system here. Thank you for 
your copies of Grapuic ScteNcE. May 
I take this opportunity to wish you 
continued success in 1960, 

Donatp C, Hanson 
Chief Draftsman 
The Potter Company 
1950 Sheridan Road 
North Chicago, Illinois 
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Letters 


Teachers of Teachers 
Sirs: 

It is the purpose of this letter to 
suggest another significant category 
qualified to receive 
GrapHic Science free. Through- 
out many colleges and universities 
(approximately 200) there exist com- 
petent teacher educators who pre- 
pare industrial arts teachers. One 
of the major functions of such persons 
is to instruct future teachers of draw- 
ing and drafting, who will in turn in- 
struct young students in the secondary 
schools in drafting. It is extremely 
difficult for both mentioned groups 
of teachers to keep up with new 
methods and techniques, equipment, 
and supplies in drafting. 

Your publication would prove to 
be a significant contribution in the 
education of future secondary school 
drafting instructors. 

In many larger institutions, such 
as Ohio State, Illinois, Purdue, Min- 
nesota, and others, instruction for 
prospective industrial arts teachers 
in drafting is given by the engineering 
drawing or graphics department. 
(Here at Ohio State we share this 
res-onsibility. ) 

In additi.1, the area of graphic re- 
production is a significant portion of 
industrial arts education. Teacher 
educators of the graphic arts (photo- 
offset portion) would profit from 
the articles and advertisements in 
GRAPHIC SCIENCE. 

Would it not be equally important 
to provide copies of your journal to 
college instructors in drafting and 
graphic arts (for industrial arts teach- 
er preparation) since they render a 
significant service to the total picture 
of preparation of draftsmen, illustra- 
tors, and engineers? 

Wiis E. Ray 
Assistant Professor of Education 
Industrial Arts Teacher Education 
The Ohio State University 
Columbus 10, Ohio 


Editor’s Note: We agree on the 
importance of keeping teachers of 
drafting informed of latest drafting 
developments. We are happy to for- 
ward applications for free subscrip- 
tions to all those in teacher education 
interested in this field. 
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Articles Wanted 


Sirs: 

Just received my first copy of your 
excellent magazine and would like to’ 
express my appreciation for being in- 
cluded in your mailing list. 

In the June issue, under “Letters”, 
Arthur E. Jaskower submitted a list 
of subjects he would like to see dis- 
cussed. 

I heartily agree and would like to 
add a few more: | 

“Detail - Assembly Drawings _ vs. 

Individual Detail Drawings.” 

“Specifying Finish on Parts to be 


Spotwelded.” 
“Installation Information Draw- 
ings.” 


“Dimensioning from Centerline vs. 
Dimensioning from Datum Line: 
vs. Dimensioning from Edges.” 

“Standardized Head Dimensions 
and Threads per inch, on #00, 
#000 and #0000 Screws.” 

I am sure many of your readers 
would be happy to contribute data 
based on their experiences with these 
subjects. 

Rosert W. Boyp 
Chief Checker 
Laboratory for Electronics, Inc. 
75 Pitts Street 
Boston 14, Massachusetts 


Coverage 


Sirs: 

Your magazine has just recently 
come to my attention. From what I 
have seen, you are certainly to be 
congratulated on the coverage to date. 
I am particularly impressed by the 
articles on “Engineering and Draft- 
ing Supervisors” by George C 
Schmidt, the future role of drafts- 
men and, the tremendous advance: 
possible through systemization of in- 
formation and processing the infor 
mation through microfilming, punck 
cards, tape, etc. Up-to-date reporting 
on the state of the art is always ir 
demand. 

Won. D. Davipsop 
Supervisor—Development 
Drafting, 
Power Transformer Plant 
Canadian General Electric Company 
Limited 
Woodlawn Road, Guelph, Ontario 
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Mars products are available at better engineering and drafting material suppliers everywhere, 


2 
e 
WON'T SMEAR ON MYLAR -ERASES ON MYLAR 
Specifically designed to work perfectly on matte-surface drafting film the highest professional standards. Shown: Mars-Lumograph Duralar 
>f Mylar® Duralar is the newest in the complete line of Mars fine draft- pencil and lead—avaiiable in five special degrees, K1 to K5; Mars-Duralar 
ng products. Ali are imported from West Germany and are made to meet Technico with adjustable Duralar degree indicator; Duralar eraser. 


2TM. for duPONT’s Polyester film. 
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HACKENSACK, NEW JERSEY 


AUGUST, 1960 GRAPHIC SCIENCE 5 


GUARANTEED BY/|EBERHARD FABER 


© 


Tm. Reg. U.S, Pat Off ang Oiner Counines’ 


6 


@QAlD EBERHARD FABER 
} EBERHARD FABER — 


GED eeeRHARD FABER = BA 


<> MICROTOMIC GE) EBERHARD FABER 


pe <=> MICROTOMIC 


se dcetitaetrnsstnentesinsteniies/theseitsnaniSemmumsatsstitassantie pitarenneienentninnnnainnceniset gaiaeepsententnnrieeneteett tee san aetentnennesetnntneniesipbaeel sgn jae eet 


isa <> MICROTOMIC 


PERFECT} 
FOR 

EVERY 

PROJECT! 


<= MICROTOMIC 
“uss > MICROTOMIC GED EBERHARD FABER = 


yea > MICROTOMIC BID EBERHARD FABER 


sa G> MICROTOMIC 


spec nraenseabmannonnannncange 


CHOOSE FROM THE MOST COMPLETE LINE OF DRAFTING PENCILS 


MICROTOMIC DRAWING PENCILS by Eberhard Faber are the choice of professionals. 
Produced in 18 uniform lead degrees...and chisel points in 6 degrees. Durable, 
precision-made MICROTOMIC lead holders with or without Eberhard Faber’s new 
“degree window” are available too—priced from $1.00. For special jobs on coated 
drafting films, Eberhard Faber offers new MICROLAR pencils with plastic lead in 
5 popular degrees. MICROTOMIC pencils are PERFECT FOR EVERY PROJECT. 
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Like all Eberhard Faber products, MICROTOMIC drafting pencils are guaranteed to meet the highest standards 


of manufacture and to perform efficiently under normal usage. 


Ask your nearest supplier for MICROTOMIC drawing pencils by EBERHARD FABER—your one source of supply for 


all writing needs. 
SINCE 1849 


EBERHARD FABE 
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Letters 


(Continued) 


True Position Dimensioning 


Sirs: 

We were pleased to find a story 
about our book “True Position Dimen- 
sioning” appearing in the Bookshelf 
Section of the May 1960 issue of 
GRAPHIC SCIENCE. 

As a complement to the book we 
have developed a Tolerance Conver- 
ter with which it is very easy to deter- 
mine if the horizontal and vertical 
readings resulting from open set-up 
inspection reflect a hypotenuse which 
is within the “True Position Toler- 
ance” specified on a drawing. This 
Converter can also be used to solve 
any right triangle having two known 
sides, 

It occurs to us that you might wish 
to also mention this item in your 
magazine, and we enclose a sample 
for your examination. It is available 
from the Publications Department of 
Scintilla Division, The Bendix Corpo- 
ration, Sidney, New York at a price 
of $1.25 each. 

F. O. RETTBERG 
Advertising Manager 
Scintilla Division 
Bendix Aviation Corporation 
Sidney, New York, U. S. A. 


Electronic Equipment Drawing Time 


Sirs: 


Reviewing letters to the editor col-. 


umn in your June issue, page 4, a 
Mr. J. P. Pelamate, Director of Project 
Engineering Service, Librascope, re- 
quested information on “What is the 
average time for drafting preparation 
of various size drawings of electronic 
or electromechanical equipment?” 

If this information is available, it 
would be appreciated if you would 
forward it to me at the same time. 
Also, would you have pertinent infor- 
mation on “What is the average time 
required to complete a format and 
design check of the above-mentioned 
drawings (percent of checking time 
ys. drawing or documentation time. ) ?” 

I look forward to hearing your 
comments. 

R. J. Worswick 
Project Engineer 
The Martin Company 
Mail No. MP-241 


AUGUST, 1960 


Helpful new booklet suggests 
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drafting, engineering shortcuts 


Just published—‘DRAFTING 
SHORTCUTS” is a completely new 
booklet of helpful ideas and aids for 
engineers, draftsmen and students. 
It is well illustrated, clearly and log- 
ically written. It contains a wealth 
of time-saving tips to speed both 
routine and specialized tasks. 

The ideas selected were submitted 
by professionals and judged by an 
impartial panel of widely recognized 
authorities on the various topics 
covered. 

As an example, the section cover- 
ing Calculating Ideas includes a sim- 
ple means of locating stress points 
on cantilevered beams, also a simple 
method for retaining fundamental 
trigonometric relations. 

In the section on Drafting Short- 
cuts, our editors have come up with 
topics like a simplified, fast and easy 
method for drawing gear teeth pro- 
files and a rapid means of showing 
twisted wire elements. 
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The Engineering Data section 
covers new, easy-to-use shortcuts to 
formulas and engineering data. 

There’s a special section devoted 
to time-saving techniques on the 
drawing board, too. One of the sug- 
gestions on how to make life easier 
for the draftsman tells how to use a 
bent paper clip as a variable guide 
for making section lines. 


For your free copy 
of ‘‘Drafting 
Shortcuts’’ contact 
your PosT dealer 

or write today to 

the Frederick Post 
Company, 3656 .N. 
Avondale Avenue, 
Chicago 18, Illinois. 


NSITIZED PAPERS & CLOTHS ¢ TRACING & DRAWING MEDIUMS * DRAWING INSTRUMENTS & SLIDE RULES 
ENGINEERING EQUIPMENT & DRAFTING SUPPLIES @ FIELD EQUIPMENT & DRAFTING FURNITURE 


Our second guest-written “Perspec- 
tive’ recounts the history of pencil- 
making beginning with Part I below. 
Part II will appear in the September 
issue.—Ed. 


by William E. Danjczek* 


HE PENCIL industry traces its 

birth to the uprooting of a 

large oak tree during a 
storm, and the subsequent discovery 
of the famous graphite mine of Bor- 
rowdale, England. This was in 1565, 
during the reign of Queen Elizabeth. 
A mountaineer who noticed the par- 
ticles of a strange black substance 
clinging to the roots of the fallen 
tree spread the news to the country- 
side of a “mysterious mineral.” 

In time, news of the discovery 
went abroad. Interest was aroused 
and many theories were advanced as 
to the nature of the material. It was 
called “wad” and “black lead.” 
Graphite (from the Greek graphein, 
to write), the name finally adopted, 
was not bestowed upon it until two 
centuries later. 

Perhaps it is not strange that the 
first use this new mineral was put to 
was in branding the sheep of the 
neighborhood flocks. 

This wonder-stirring black mineral 
was invested by the superstitious 
countryfolk with curative properties 
effective in many ailments. In this 
enlightened day it is easy to laugh, 
but at that time, the curative virtue 
of graphite was firmly believed by 
the unlettered people of that section. 
Even doctors prescribed it, and apo- 


*William E. Danjczek is president of Koh-l-Noor 
Pencil Co., Inc., Bloomsbury, N.J., founded by 
the house of L & C Hardtmuth. 


Graphic Perspective 


thecaries kept it on their shelves with 
other medicines. In using it “they 
first beat it up to a fine meal and took 
as much as would cover a sixpence.” 
There is no record of cures that were 
traced to it. 

The fame of the Borrowdale 
graphite was due to its remarkable 
purity. Nothing like it had ever been 
known, nor has any of equal quality 
been found since. 

The nature of the deposits made it 
possible to remove large slabs of pure 
graphite which, after first being sawed 
into thin sheets, were then glued in 
wood for protection in use. 

This mine gave England a mon- 
opoly on pencil manufacturing for 
many years. Pencils became known 
on the Continent as Crayons D’Angle- 
terre. Export of the graphite in the 
shape of lead pencils was prohibited 
and, to prevent over-production, only 
a limited quantity of graphite was 
mined. If six-weeks’ working would 
provide the pencil makers with a 
year’s supply, the mine was closed 
down for the rest of the year. Later, 
when the pencil industry lagged, the 
mine was opened only at long inter- 
vals—once in five or six years. 

Value of the graphite was high— 
86 to 40 shillings a pound—and at 
times probably much higher. Since 
the mine was in a remote mountain- 
ous district, inroads from robber 
bands were not infrequent. It is said 
that many of the villagers subsisted 
chiefly by stealing or trafficking in 
stolen black lead. Some became rich. 

An act of Parliament during the 
reign of George II declared it a felony 
to break into any mine. This was not 
so much a protection for the owners 
as it was to insure a supply for the 
casting of bomb shells and cannon 
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balls for His Majesty's forces. 

A market for graphite was estab- 
lished in London where it was sold 
at auction on the first Monday of each 
month. 

In 1710 the mine was reopened for 
the first time since 1678, when it 
had been considered worked out. It 
was discovered that pilferers had been 
busy carrying on the old workings 
until the lode was lost in the rock. 
Not long afterward, a new lode was 
discovered “which proved so rich that 
in less than 24 hours, the workmen 
had filled several sacks with fine, 
clean-washed mineral.” 

In 1791, after several unsuccessful 
years, the mine produced about five 
tons, but the quality was inferior. 

The gradual working out of the 
Borrowdale mine had caused pencil 
miakers in England and on the Con- 
tinent to seek an effective method for 
using graphite in powdered form. 
There was a large accumulation of 
this in the English mine, while the 
Bohemian and other mines which had 
since been opened, did not produce 
graphite in a form which would per- 
mit its use except when pulverized. 
The search was taken on for a binder. 
Glue, sulphur, and other compounds 
were used with indifferent results. 

In 1790 a process was perfected 
which solved the problem. It was an 
invention shared by Nicholas Jacques 
Conte, a French mechanic, and Josef 
Hardtmuth of Vienna, who—in this 
same year—founded the house of L. 
& C. Hardtmuth. The Hardtmuth- 
Conte process marked the begining of 
a new era in the industry. The Hardt- 
muth factory and other factories in 
France immediately adopted the new 
method of lead-making. 

(To be continued) 
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Recordak microfilms more than meet 
DOD requirements! 


Recorpak Precision Microfilming gives you 
better than 120 lines per mm resolution at 
30 to 1 reduction ratio. 


This assurance of high-quality reproductions on 
low-cost 35 mm Recordak microfilm should be 
important news for all firms working with the 
Government. And equally important for all others 
who plan to automate their engineering draw- 
ing files for increased efficiency. 


It’s a fact, proven many times over, the success of 
an automated drawing program depends mainly 


SRECORDERK’ 


(Subsidiary of Eastman Kodak Company) 
originator of modern microfilming 
—now in its 33rd year 
IN CANADA contact Recordak of Canada Ltd., Toronto 


upon the quality of your microfilm pictures. They 
must be completely legible when checked in film 
readers... and they must also produce accurate, 
easy-to-read paper prints and duplicate micro- 
films. 


Send for free booklet giving details on this pre- 
cision microfilming system available through 
Recordak and its nation-wide dealer organization. 


RECORDAK CORPORATION WW-8 


415 Madison Avenue, New York 17, N.Y. 
Gentlemen: Send free booklet describing RecorpAk Engi- 


neering Drawing System. No obligation whatsoever. 
Name 
Company. 
Title 
Address. 


Zone. State. 


City. 
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THIS IS THE 
CORRECT 
EASY WAY 


PEEL _ 
the STANPAT from its 
backing 


‘the STANPAT into 
"position on the tracing. 


into position . .. will not 
wrinkle or come off. 


Don’t chain your engineers to time- 
consuming routine on repetitive blueprint 
items... free them for more creative work 
and save countless hours of expensive 


drafting time with STANPAT. 


Notes &? (omment 


Branch Managers 


HREE NEW BRANCH sales mana- 

gers for the Ozalid Division of 
General Aniline and Film Corporation 
have been announced as _ follows: 
Detroit, Ludwig J. Schomig; Wash- 
ington, D. C., William A. Boetcker; 
Cincinnati, Raymond V. Hawkey. 
Each of these men will be fully re- 
sponsible for the sales, service, and 
distribution of Ozalid products in 
their areas. Ozalid manufactures 
whiteprint copying machines and sen- 
sitized materials for engineering, 
drafting and office use, as well as 
visual aids, microfilm equipment and 
supplies. 


Subsidiary 


HOTOCOPY equipment and supplies 
Bete General Photo Prod- 
ucts Company of New Jersey is now 
a wholly-owned subsidiary of Cormac 
Photocopy Corp., 80 Fifth Ave., New 
York 11, N. Y. According to a re- 
cent announcement by Botho Lilien- 
thal, Cormac’s Board Chairman, his 
company also obtains the dry photo- 
copy process (Electrofax) develop- 
ment, which General Photo had 
developed to prototype stages under 
license agreements with R.C.A. and 
Haloid Xerox Corporations. It is Cor- 
mac’s intention to accelerate devel- 
opment work, 
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a Bes NatTIoNAL Microriium Asso- 


NAPM Elects 


HE NATIONAL Association of Phe 
| Paes Manufacturers, Inc., 
nationwide membership organizatio 
of concerns manufacturing photc 
graphic products of all kinds, ha 
elected four new members to if 
Board of Directors: Selah Brewste 
president of Peerless Photo Product: 
Inc., David Goldstein, president ¢ 
Elgeet Optical Co., L. S. Kubiac 
president of Photogenic Machine Co 
and Gerald B. Zornow, vice-presider 
of Eastman Kodak Co. 


Microreproduction “Bible” 


HIRD PRINTING of the Guide ft 

Microreproduction Equipmer. 
is now off the press, and accordin 
to The National Micro-News, it is w 
likely that further reprints will b 
made. First published in April 1955 
the original edition, as well as a set 
ond printing, were soon exhaustec 
The Guide, edited by Hubbard V 
Ballou, is intended to provide acct 
rate information (including prices) 0 
all known microreproduction equij 
ment made or sold in the U. S. 
contains 438 pages and over 200 i 
lustrations. Continuation entries 1 
keep the Guide up-to-date appear 3 
the National Micro-News, bimonthl 
publication of the NMA. Copies a 
available at $7.50 each, postpaid 
remittance accompanies order, othe 
wise $8.00 to cover costs of shippir 
and billing. Price to NMA membe 
is $5.00 postpaid. Send orders, a 
companied by remittance, to the N: 
tional Microfilm Association, P.O. Bc 


CIATION honored John K. Boeing, 
chairman of the board of Recordak 
Corp., with its Annual Award of Merit 
at the NMA annual banquet at the 
Statler-Hilton Hotel, April 19, 1960. 
Citing Mr. Boeing as “one of the 
pioneers of microfilming,” NMA 


STANPAT prints these items on tri-acetate 
sheets that are easily transferred to your 
tracings. No special equipment required... 
reproductions come out sharp and clear... 
and STANPAT is incredibly inexpensive. 


19 YEARS OF SERVICE TO INDUSTRY 


386, Annapolis, Maryland. 


Idea Generator 


ORE THAN 150 inventions we 
displayed at the Clevelar 


 STANPAT COMPANY 


I Whitestone 57, N. Y., U. S. A. 
I Phone: Flushing 9-1693-1611 
(J Please quote on enclosed sam ples. 
| L] Kindly send me STANPAT hiiecaluca and 
samples. Dept. 18 
| Name. 
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award chairman Robert A. Boylan 
stated that the award was made for 
“distinguished service to the microfilm 
industry.” He noted that when Mr. 
Boeing first joined Recordak in 1928, 
after eight years with Eastman Kodak 
Company (Recordak’s parent organi- 
zation), the entire staff consisted of 
eight men. 
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Engineering and Scientific Center ¢ 
June 20-24, Called the National I 
ventions Exhibition and Creativi 
Conference, the program is sponsore 
by the Cleveland Engineering Societ 
Aim of the Conference is to promo 
invention, research, and business 1] 


bringing inventors and investors t 
gether. 
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SCIENCE 


1 Elsewhere in this issue, W. W. 
homas of R.C.A. gives his analysis 
f MIL-D-70327. Also in this issue, is 
case history of the experience of the 
ureau of Ships when they automated 
heir drawings file (in an evaluative 
program antedating MIL-D-70327). 


HE Mirrrary Services spend 
annually, one-and-one-half 
. billion dollars for drafting 
md one-half-billion dollars for repro- 
duction of drawings. Thus, a modest 
st increase of 10 per cent means 
$200- million more for military draft- 
ing. Some predict that drafting costs 
will increase as much as 200 to 300 
per cent. Although this evaluation 
seems to be somewhat exaggerated, 
one may well ask, “Why are these in- 
cr reases inevitable?” 
- Well, in the near future, drawings 
supplied to the Government will not 
e original tracings, but microfilmed 
copies. With the advent of microfilm, 
we can forget the free-hand sketches 
of the “simplified drafting” era. For 
microfilming, drawings must be very 
srl prepared, lines must be of 
orm thickness, notes carefully 
printed and widely spread, and era- 
mes must be held to a minimum. 
he use of expensive intermediate 
rints will be increased, and we will 
we to select drawing paper one size 
ger than that which we now use. 
he necessity of producing drawings 
a quality sufficient to permit micro- 
ning will, in itself, increase drafting 
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by Rowen Glie 


time, and hence drafting costs. 

Adherence to the new Specification, 
MIL-D-70327, is bound to be an ex- 
pensive proposition in other ways as 
well. For instance, MIL-D-5028 
Drawing and Data Lists, calls for 
compliance to 14 military standards; 
MIL-D-70327 calls for compliance to 
25 military standards—more than 500 
pages of rules and regulations. And 
compliance to these standards will be 
rigidly enforced in accordance with 
paragraph 4.2 of MIL-D-70327, 
which states: 

“Review and checking. The de- 
sign activity responsible for the 
preparation of the drawings and 
associated lists shall review and 
check the drawings, lists, and ref- 
erenced documents for complete- 
ness, technical and _ engineering 
accuracy, legibility, reproducibility, 
and for conformance to the require- 
ments specified in the contract prior 
to the submission of this data to 
the procuring activity.” 

This means additional personnel for 
quality assurance provision, more ef- 
fort per draftsman, and more drafts- 
men. 

MIL-D-70327 was supposed to 
supersede 150 drafting documents, 
and for this idea alone, I would like 
to say, “God bless you, Department 
of Defense!” But, when I looked at 
the specification for the first time, 
didn’t I find in MIL-D-70327, the 
enumeration of the 150 specifications 
it was supposed tc supersede! 
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Drafting for the Military 


One representative of industry sees added expense 
and confusion resulting from adoption of MIL-D-70327 


What does it actually supersede? 
Does it supersede MIL-D-5028? It 
should, but the newest Air Force In- 
dex (dated April 1959 and issued 
January 1960) does not even mention 
MIL-D-70327; it does mention MIL- 
D-5028. 

The confusion as to what it does 
supersede spreads to such documents 
as Navy Ordnance, OSTD 599, Prepa- 
ration of Drawings and List of Draw- 
ings; U. S. Army Ordnance Corp, 
Engineering and Drafting Manual 
ORDM4-4; Draftsmen’s Handbook, 
Fire Control Design Division, Frank- 
fort Arsenal, Vol. 1, and other similar 
publications. 

The draftsman is not so much in- 
terested in the policies of MIL-D- 
70327 as he is in the detailed infor- 
mation that the drafting manuals 
contain. In other words, he is inter- 
ested in the Services’ interpretations 
of the Government standards. Mili- 
tary standards, however, are not 
written on a “do not” basis; they need 
interpretation. And each Government 
Service with a drafting manual, each 
company with a drafting standard, 
has a different way of interpreting the 
Government Standard. For example, 
if company “A” is the Government 
prime contractor, and company “B” 
is the subcontractor of “A,” then “B” 
has to prepare drawings, not in ac- 
cordance with Government standards 
and specifications, but with company 
“A’s” interpretation of Government 
standards and specifications. As it now 
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NAVY ARMY 
OSTD 599 (Ist Rev., 18 Feb. 57) ORDM 4-4 (Change 2, 4 Mar. 59) 


MATERIAL NOTE: 
STEEL SPRING WIRE*, 


MATERIAL NOTE: 
SMM TIE, SIRI WANN Geaonobosoncoe 


OO=WEATAA tae ars eR aerte eects eens COMPOSITION C, 
COMPOSITION Cs iene tris eee ANNEALED 
LUSUNI OMIA GIDY SF a5eG0bADdnoecancocoo0nc SPEC QQ-W-474** 


HEAT TREAT TO RC 57, 
MEDIUM SUPPLY HEAT SHALL NOT 
CAUSE ANY DECARBURIZATION IN 


THE MATERIAL. 


HEAT TREATMENT NOTE: 


HEAT TREAT TO RC 57, MEDIUM 
SUPPLYING HEAT SHALL NOT 
CAUSE ANY DECARBURIZATION 
IN THE MATERIAL. 


Se 


* OSTD 599 (Examples Para. 10.3) Form of material always specified. y 
ORDM 4-4 (Para. 140.6.2) Form of material specified only when it is a design 


requirement. 


** OSTD 599 (Para. 10.1.2) Specification revision letter indicated “where a particu- 

lar issue only is considered satisfactory.” 
ORDM 4-4 (para. 140.6.4) “Specification number shall be indicated in the ma- 
terial note only by the basic number without revision or amendment indication. 


stands, we have not one Standard, 
but as many standards as there are 
Service and company manuals. 

We respectfully submit that unless 
MIL-D-70327 is complemented by a 
drafting manual, nothing is truly 
gained. 

This drafting manual should not 
be three different (Air Force, Navy 
and Army) interpretations of MIL- 
D-70327. It should be a single De- 
partment of Defense Drafting Manu- 
al. If, for any reason, it should be 
necessary for the Services to have 
different interpretations, these should 
be included in the same manual. The 
drafting manual should include sam- 
ples taken from actual drawings, to 
illustrate how and what information 
the Service wants on the drawing. 

To illustrate the confused situation 
prevailing at the present time, let’s 
analyze a drawing call-out as shown 
above. 

The following additional differences 
also exist. (1) OSTD 599 combines 
heat treatment with material note, 
while ORDM 4-4 requires two sepa- 
rate notes. (2) Data must be pre- 
sented in the order shown in the 
above examples, and it differs from 
one Service to another. (3) Specifica- 
tion number must be preceded by 
“SPEC” (without any period) in 
ORDM 4-4, while OSTD 599 does 
not require this. 

Experience has shown that, when 
one works for the Government Ser- 
vices or for prime contractors, it is 
foolish not to consider compliance 
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with even the smallest detail. 

It has, for example, been reported 
to me that drawings were rejected be- 
cause: 

(1) “Radius” was abbreviated on 
the drawing as a capital “R” 
followed by a period; MIL- 
STD-12 does not require a 
period; 

(2) “QQ-A-325” was called “FED. 
SPEC. QQ-A-325;” 

(3) a decimal point, perfectly vis- 
ible on the drawing, had not 
been especially darkened per 
MIL-STD-8A, para. 1.4.6; 

(4) “Aluminum” was abbreviated 
“Alum” per ANA Bull. 261, and 
not “AL” per MIL-STD-12; 

(5) a draftsman put “temper T6” 
instead of “T6 temper.” 

In addition to a drafting manual, 
we respectfully submit that MIL-D- 
70327 should also be supplemented 
by a Shop Practice Standard, so that 
we don’t have a situation where the 
drill hole tolerance for Air Force jobs 
are per AND 10387, and for other 
Services per MIL-G-2550 (General 
Specification for Ammunition Except 
Small Arms Ammunition). Such a 
Shop Practice Standard would serve 
to eliminate many dimensions on the 
drawings and thus to reduce drafting 
costs. 

Increased drafting costs will also 
result because MIL-D-70327 appears 
to apply not only to production draw- 
ings, but also to experimental bread- 
board drawings. At any rate, the title 
of the Specification—Drawings, Engi- 
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neering and Associated Lists—impli 
this. 

If MIL-D-70327 applies only 
production drawings and to expe 
mental jobs slated for productio 
then some specification should clari 
what standards are to be follow 
when MIL-D-70327 does not app! 
A good solution would be a specific 
tion describing the drafting requit 
ments in terms of model definitio 
such as drafting requirements f 
breadboard, experimental, develo 
mental, service test, prototype al 
production models. 

Drafting may be slowed up ar 
the design may be hampered becau 
of a MIL-D-70327 requirement the 
unless otherwise agreed during n 
gotiation, it is the design activity 
responsibility to get a complete s 
of drawings and manufacturing da 
for vendor proprietary items. 

This means that when a proprieta 
item is required to complete a parti 
ular design, the design enginee 
must stop and find out if all the ne 
essary information per MIL-D-703: 
is obtainable before proceding. If # 
information is not available, they w: 
have to look for another supplier 
this same item, or redesign. Th 
MIL-D-70327 requirement may r 
duce the number of bidders on son 
advanced electronic equipment; 
may halt a design completely duriz 
its development stage, if the app 
cation of a sole-source item is a desis 


_ necessity, and if that sole suppli 


refuses to divulge his trade secre 
(particularly when they are not co 
ered by a patent). 

Compliance with MIL-D-703: 
will require tremendous amounts — 
negotiation. Since negotiation cos 
time and money, this will be reflect 
by increased drafting costs. 

In conclusion, I would like to a 
dress a few remarks to those in tl 
Department of Defense. You are tt 
ing to do something that has nev 
been done before. It is done in tl 
interests of us all, and it is a difficr 
task. We admire your courage. 


The Author 


Rowen Gute is Supervisor of E 
gineering Standards at The W. 
Maxson Corporation, 460 West 34 
St., New York 1, N. Y. He is at pre 
ent serving as Chairman of the Ne 
York Section of the Standards En 
neers Society. 
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ARMORED amphibian assault vehicle turreted with 105mm howitzer (LVTH6). 


Bureau of Ships Transforms 
Lngmeermg Drawings File 


Automated filing, retrieval, and reproduction system 


supplants manual control of drawings 


OR MANY YEARS engineering 

drawings have been prepared 

and processed in many differ- 

ent ways within the Department of 

Defense. Recently there has been in- 

¢reasing pressure on the Department 

to standardize the methods used in 
all Defense activities.* 

In an effort to provide more effi- 

cient and better facilities for the proc- 
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“FIGURE 1. Blueprint file (left) vs. 
aperture card file for same data (right). 
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by Edward E. Moravec 


essing of its engineering drawings, the 
Marine Corps requested the Bureau 
of Ships, Department of the Navy, 
to establish a modernized drawing 
processing system, incorporating elec- 
tric accounting machine card index- 
ing, aperture cards with 35mm 
microfilm, and the various time and 
labor saving devices made possible by 
this system. 


TA05F F449 2 
$3499E 2 MAPHL 
A RULER EAN 
FSSHR4 NE4SDESS IS 
& bemaeagenecesiae 


Aapsayesees 1 # 
| cate ysennseses 
I rege 


EAVPRASERURERTARED SEED 


FIGURE 2. LVT Aperture Card. 


*Editor’s Note: The March 1960 issue of 
Graphic Science carried a full report on the 
eng neering drawings standardization program 
within the Denartment of Defense; see pp. 15 
through 18, ‘‘Microfilming and Management of 
Engineering Documents,”’ by William S$. Hutchin- 
son. See aiso ‘Notes and Commeni’’ on page 10 
of the June 1960 issue for a listing of specifica- 
tions governing standardized military require- 
ments for microfilming drawings, approved April 
15, 1960. 
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In line with this request, the Am- 
phibious Vehicle Section of the Bur- 
eau of Ships has evaluated and 
adopted the microfilm and aperture 
card concept’ for drawing reproduc- 
tion and storage. This system was 
adopted to overcome the _ objec- 


tions to the high cost of drawing 
and record reproduction, bulkiness, 
storage space requirements and filing 


FIGURE 3. Clerk sorts LVT aperture 
cards for distribution prior to mounting. 
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(see Figure 1), and to eliminate the 
need for reproducibles and blueprints 
in certain applications. Aperture cards 
are-used as a means of distributing 
drawings and records on _ unitized 
microfilm to those activities that re- 
quire full-size, direct-reading copies 
only occasionally, and also to activi- 
ties using such drawings and records 
primarily for reference or information 
purposes. 

The blueprint method of repro- 
duction has been discontinued, by 
the Amphibious Vehicle Section, as 
the means of distributing drawings 
and records to those activities that 
must have full-size, direct-reading 
copies and who use such drawings 
and records for reference, bidding, 
production or cataloging purposes. 
It has been replaced by the electro- 
static dry process of reproducing hard 
copies from unitized microfilm. 


How tHE System Works 


HE Ampuisious Vehicle Section 

aperture card (see Figure 2) has 
certain items of information punched 
in which permits filing, sorting (see 
Figure 3), researching and _ tabulat- 
ing of the drawings portrayed on the 
microfilm. 

The preparation and distribution of 
Landing Vehicle, Tracked (LVT) 
aperture cards are accomplished in 
five phases as follows: (1) microfilm- 
ing of the drawing; (2) processing 
of the microfilm; (3) punching and 
interpreting data in the aperture 
cards; (4) mounting microfilm in the 
aperture cards; (5) inspecting and 
distributing sets of unitized microfilm 
aperture cards. 

Microfilming of the LVT drawings 
(see Figure 4) was accomplished at 
the Amphibious Vehicle Design 
Agent’s Plant (Ingersoll Kalamazoo 
Division, Borg-Warner Corporation, 
Kalamazoo, Michigan), under the sup- 
ervision of Recordak Corporation, in 
accordance with specifications pre- 
pared by the Amphibious Vehicle Sec- 
tion. With 15 sets of aperture cards 
required for distribution to all activi- 
ties concerned with the LVT program, 
the problem of duplicating the sets 
of microfilm was explored. It was 
decided to provide all activities with 
first generation microfilm in order to 
maintain a high standard of quality. 
This was accomplished by attaching 
a counter’ to the microfilm camera 
so that by setting the counter and 
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FIGURE 4, Operator checks density read- 
ing before photographing LVT drawing. 


FIGURE 5. Operators Keypunch imtormas 
tion into master set of EAM cards. 


FIGURE 6. Cards go through tabulating 
interpreter which prints punched data. 


FIGURE 7. Microfilm is mounted in aper- 
ture cards using semiautomatic mounter. 
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pressing a release button the drawing 
is photographed as many times as 
may be required. 

The rolls of exposed microfilm were 
put through a rigidly controlled proc- 
essing system where each roll was 
carefully processed and inspected for 
adherence to specifications with re- 
spect to reduction ratio, resolution, 
background density and other con- 
trolling factors. While the rolls of 
microfilm were being processed, a 
master set of electric accounting ma- 
chine cards was being key punched 
and interpreted (see Figure 5) with 
the drawing title, drawing number, 
revision letter and date, security clas- 
sification and distribution code. The 
information for each card was ob- 
tained from work sheets that had been 
prepared by the camera operator dur- 
ing the period the drawing was being 
photographed 15 times. 

The cards were then run through 
a tabulating interpreter (see Figure 
6) which printed the previously 
punched data across the top of each 
card. Each master card was then veri- 
fied by double-checking it against 
the microfilm images. The master 
cards were then run through a re- 
producer® to produce the fifteen sets 
of punched aperture cards required. 
The final step before distribution was 
to mount the microfilm frames into 
their respective cards. Each roll of 
film was passed through the semiau- 
tomatic mounter (see Figure 7) and 
the images were matched and mount- 
ed to their particular cards. 

To keep the LVT aperture card 
program up-to-date, new drawings. 
and revisions to old drawings will be 
microfilmed and mounted in aperture 
cards and furnished to LVT activities 
on a continuing basis. Thus all sets of 
aperture cards will be kept current. 
with the master set maintained by the 
LVT Design Agent. This will contrib- 
ute to a continual program of reduced. 
cost, improved quality, faster service! 
and less required filing space. | 

| 


ADVANTAGES | 


V ALUABLE engineering time i 
saved in this program, by pro 
viding a compact system (see Figur 
8) in which microfilm copies of all 
drawings and revisions thereto ar 
filed in numerical sequence. Due t 
less demand for reference and repro- 
duction, the original drawings ca 
now be safely filed and_protecte 
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FIGURE 8. LVT project engineer uses compact view 


. 


; 


fagainst loss and abuse, thereby ma- 
Merially reducing time formerly spent 
Jon redrawing. The revision procedure 
is simplified by altering the original 
drawing only, and creating in turn a 
superseded file of unitized microfilm 
images. These are filed in ascending 
numerical order behind the microfilm 
of the original drawing. 

Appreciable savings in operational 
costs are realized by eliminating the 
need for full-size paper or cloth re- 
producibles. The aperture card meth- 
od allows the unitized microfilm to 
act as a master reproducible. The 
image can be enlarged photograph- 
ieally or electrostatically to full or re- 
duced-size vellums, offset masters or 
sulfite paper prints. Reference and 
storage print requirements are re- 
duced 90 per cent through the use of 
the microfilm mounted in aperture 
cards. 

The method outlined provides fin- 
gertip accessibility to all LVT engi- 
neering drawings. The engineer who 
needs to refer to a drawing has only to 
select the proper card from the aper- 
ture card file and insert the card in 
a viewer‘ which projects the drawing 
image on the viewing screen (see Fig- 
ure 9). Should the engineer require 


1Filmsort System, pioneered by The Filmsort 
Co., a division of Minnesota Mining and Manu- 
facturing Co., St. Paul 6, Minn. 

2Multiple Exposure Counter, produced by Re- 
cordak Corp., 415 Madison Ave., New York 17, 
mY. 

31BM Reproducer, manufactured by International 
Business Machines Corp., 590 Madison Ave., New 
Mork 22, N. Y. 

4Filmsort Viewer, produced by The Filmsort 
€o., division of Minnesota Mining and Manu- 
facturing Co., St. Paul 6, Minn. 
~ 5Bruning Copytron, 1000 Microfilm Enlarger- 
Printer, manufactured by Charles Bruning Co., 
Ipc., Mount Prospect, III. 
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ing unit. 


a print for more extensive reference, 
a reproduction of the drawing can be 
made by an enlarger-printer® in less 
than 30 seconds (see Figure 10). 
Since these prints are inexpensive 
they are disposed of after use, thus 
eliminating any need for a print file. 

The creation of this compact and 


FIGURE 10. Making prints from LVT 
aperture cards with an enlarger-printer. 


FIGURE 11. Mailing bulk of blueprints 
compared with that of aperture cards. 
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FIGURE 9. About 30,000 LVT drawings are 


cc 


within reach. 


unitized microfilm file allows for faster 
handling and shipping of drawings 
for dissemination to the field, with an 
attendant savings in preparation and 
mailing costs (see Figure 11). 

For some time, other phases of 
military programs have, wherever pos- 
sible, used electric accounting ma- 
chine (EAM) card processing. The 
aperture card fits into the over-all 
system and serves as a good basis for 
such additional EAM requirements as 
the Engineering Release, Provisioning, 
Stock Control, and Cross Reference. 

The Bureau of Ships has estab- 
lished a rather complete equipment 
program wherein EAM cards are used 
extensively, although not exclusively. 
In practice, the design as depicted 
in the aperture card, is released by 
an EAM card. This release card and 
the microfilmed drawing together 
serve for preparation of a Provision- 
ing List consisting of a set of four 
EAM cards. Due to the practice of as- 
signing various manufacturers’ num- 
bers to the same item, an EAM Cross 
Reference deck has also been estab- 
lished. 


The Author 


Epwarp E. Moravec is a Techni- 
cal Program Assistant in the Landing 
Ships, Boats and Amphibians Branch, 
Bureau of Ships, Department of the 
Navy, Washington 25, D. C. He has 
been with the Bureau of Ships since 
1940 in various capacities relating to 
reproduction, and is the Bureau's rep- 
resentative on the Department of 
Defense Engineering Data Micro-Re- 
production System Committee. 
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Spring Drafting Principles 


ELICAL torsion springs (Fig- 
ure III-1) store energy by 
being twisted around the 

axis of winding. When permitted to 
release this energy they tend to un- 
wind and exert a torque through arms 
or other connections at the ends. 

The recommended spring specifica- 
tion form for verbally specifying tor- 
sion springs (Figure III-2) should be 
used with all torsion springs. In using 
the form, items 2 and 8 are the pre- 
ferred torque requirements combina- 
tion and should be used where pos- 
sible. Do not specify more than two 
as this places impractical limitations 
upon the manufacturer. The space at 
the top of the form should be used 
to show angles of arms, initial and 
final, and other important considera- 
tions. The space at the bottom is used 
to note test requirements and other 
remarks. 

All torsion springs are treated to- 
gether here since it is not practical to 
discuss them separately. 


Wig JUG 
Torsion Sprin os 


by Albert L. Godshall and Gerald L. Kilmer 


Three dimensions should go on a 
torsion spring drawing: the initial and 
final angle of arms, true length of 
arms, and point of application of 
force. 

The best view of a torsion spring— 
particularly the arms or ends—is often 
not the conventional right angle view. 
Instead, the best view is one taken 
normal to the various shapes, from 
which true dimensions can be ob- 
tained. This is so because true angles 
and true lengths are the only torsion 
spring dimensions which are of value 
to a spring manufacturer. 

Another suggestion: always draw 
one arm, or end, either perpendicular 
or parallel to a center line. 

There are no “standard” ends for 
torsion springs. Therefore, a detailed 
drawing must be supplied to the 
spring manufacturer. 

Dimensioning a torsion spring end 
which is made up of a series of 
curves, twists, bends, etc., is often a 
problem. The best method of dimen- 


sioning is to indicate the center-to 
center distance between the curve 
of different radii. Consider, for ex 
ample, a section which has a curv 
on either end. The point on the wir 
where the straight section ends ane 
the curve begins is almost inde 
terminate. Therefore a dimension o1 
the straight section doesn’t tell th, 
spring supplier as much as one be 
tween the centers of the two curves 
Draftsmen have been known to us‘ 
some rather strange dimensions, sucl 
as between points of tangency, meas 
uring from the center line of the wire 
and measuring straights. 

If a draftsman is at all concernes 
with the cost of the spring he is draw 
ing, it is important that he conside 
the way arms or ends are formed in 


order to take advantage of the lowe’ 


costs inherent in automatic forming 
An end formed automatically adds lit 
tle or nothing to the total cost of th 
spring. An end that cannot be formes 
automatically may cost more than al 


% 


b. Double 


a. Normal 


FIGURE III-1. Torsion Springs. 
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c. Inner and Outer 


a 


a = 


d. Hourglass 
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Courtesy Hunter Spring Co. 
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a and Ware points of 
appl cation of force 


Fig. 7. The end of this 
spring is bent in, perpen- 
dicular to the axis of the 
spring. This end can be 
any length but is usually 
less than the OD of the 


q 
spring. Also, if the end is 
shorter than 4 times the 


SKETCH (ANGLE OF ARMS, ETC.) 


4 


° 
° 


a” 
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TORQUE REQUIREMENTS—SPECIFY ONLY TWO (items 2 & 3 ARE THE PREFERRED COMBINATION) Mises ReMiscl! 3 Cally) 
necessary to ‘cut the end. 
1, FREE ANGLE 2 DEG. + ry DEG. (SEE SKETCH) This type can be produced 
2. INITIAL MOMENT_4* LB.-IN. + : LB.-IN. AT. 37 DEG. ANGLE automatically on one end 
3. FINAL MOMENT__4:72 _1B.-IN.+ 0-2 LB.-IN. AT QO DEG. ANGLE of the spring only. The 
4, GRADIENT___LB.-IN./DEG.+ LB.-IN./DEG. BETWEEN DEG. other end can have any of 
AND DEG. OR DEG. + DEG. DEFLECTION BETWEEN the other types illustrated 
LB.-IN. INITIAL MOMENT AND LB.-IN. ADDITIONAL MOMENT ae ihe asho we ine 

ig. 10. 


SERVICE REQUIREMENTS 


SPRING MUST OPERATE A MINIMUM OF 700,200 __cyctes petween_/: 30 _tp.in, AND_/-Z2_18..IN. 
MAXIMUM STRESSED POSITION____2 ___eG. (FOR ASSEMBLY, ETC,) 
SPECIAL 


(LOAD REQUIREMENTS MUST BE MAINTAINED AFTER ABOVE SERVICE REQUIREMENTS HAVE BEEN FULFILLED.) 


PHYSICAL SPECIFICATIONS 


MIN. 1.0. -456 IN. FOR #37 IN. DIA. SHAFT (MUST BE GIVEN IF TEST TORQUE IS SPECIFIED) 
MAX, O.D. IN. FOR IN. DIA. CAVITY 


j 2-375 IN. Max. IF CLOSE WOUND 
| 


See *: IN. IF OPEN WOUND 
materIaAL__ 4 US/C WIRE FINISH PLAIN 


TYPE OF ARMS (SHOW INITIAL AND FINAL ANGLE ON SKETCH) S7RA/GAYT_pirectION OF HELIX _ LEFT 


/ \ Fig. 8. The end of this 
. spring is bent out radi- 
ally away from the body 

7 of the spring. 


FREE LENGTH OF COILED BODY 


Fig. 9. The end of this 
spring has a 180° 
hook near the body. 


CALCULATED VALUES 


+} wire A+ 947 in +350" OUTSIDE DIAMETER _-€93 In. GRADIENT 977-35 _p.-IN./DEG. The length of the re- 
FREE LENGTH_9- 333 _ in. active cous_6-989 turn end A must be at 


least twice B to per- 
mit 180° forming with- 
out recutting. 


*FOR DIAMETERS UNDER .034", NOMINAL WIRE DIAMETER MAY BE VARIED .001" SO LONG AS ALL 
OTHER REQUIREMENTS ARE MET. 


REMARKS (SPECIFY TEST REQUIREMENTS: ARBOR SIZE, LOAD CONTACT POINT, OTHERS.) 
USE 0.437" D/A. ARBOR LOAD AS SHOWN ON SKETCH 


B 
FIGURE III-2. Form for specifying torsion springs. 


of the other operations together. Fig- can be formed automatically if the 
ure IJI-3 illustrates some of the types quantity is sufficient to warrant some 
of torsion spring arms or ends which special tooling for the machine. 
(To be continued ) Fig. 10. This end is similar to that shown in 


Fig. 9 except for the fact that the hook is turned 
in the direction of the spring axis. As in Fig. 9, 
the length of A should be at least twice that of 
B. This end can be made only when the spring 
index is greater than 10. This type can be pro- 
duced automatically on one end of the spring 
only. The other end can have any of the other 


Fig. 1. The simplest form Fig. 4. The end of types illustrated except that shown in Fig. 7. 
of torsion spring has the arm of this spring 

straight arms which may is bent parallel to - -_— 

be of any length required the spring axis and 

by the application. awdy from the body. 


Fig. 2. One or both arms can be Fig. 5. The end of the arm Fig. 11. Hooks of this type on the ends of 


bent in any direction, up, down, of ty rie is bent the arms can best be made when they are 
or sideways. To provide space parallel lou ne ey: si the same diameter as the coil. On one or 
for tooling for the bend, it is and mes ce: et i both ends ‘‘A’’ must be equal to the Ob of 
desirable to specify a straight This hea re : it the spring to avoid a cutting operation. 
portion of arm equal to one OD EGE S i Sei WERK This type of end is unlikely to be required 

shown in Fig. 4. and should be avoided in favor of Fig. 3 


of the spring. 
wherever possible. 


Fig. 3. On a straight arm, Se ae ae 


such as shown in Fig. 1, Fig. 12. This spring is formed on a special 
the end can be bent square Fig. 6. On this spring, one or both arms can be arbonita produce the unusual shape of the 
or even a few degrees be- die formed. Various shapes can be formed on the coil. The forming of the arms is done as 
yond 90° in any direction. ends of the spring to fit design requirements. described in Fig. 6. 


x arms and ends formed automatically. 


FIGURE JJI-3. Types of torsion sprin 
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Critical Analysis of WHT-D 1082 


A survey of significant requirements of this 


new specification as they relate to drafting 


WO-AND-ONE-HALF years ago 
there were 154 known speci- 
fications covering how to 

make a drawing for the U.S. Military. 

The practice at that time was to bid 

every contract individually and to 

set up drafting rooms for each special 
requirement. 

The Department of Defense has 
taken as its objective the standardi- 
zation of drawing practices used in 
military departments and by their 
contractors. MIL -D- 70327 is now 
being called out in contracts. It will, 
inevitably, become a part of our rou- 
tine and it is going to change our 
company's daily life. It will affect, at 
the very least, such functions as sales 
contracts, administration, legal pro- 
curement, engineering and manufac- 
turing. 

A general specification, 70327 out- 
lines the minimum requirements 
which the Military believes necessary 
for drawings. It is a mere 25 pages 
in length, but it invokes most of the 
low-numbered Military Standards 
such as 1], 2, 3, and 4. As a result, 
the complete document with appen- 
dixed standards represents 586 pages 
of requirements. 

There are still some ambiguous 
paragraphs in 70327. Since it has not 
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yet had wide usage, we are still not 
sure how they will be interpreted. In 
some instances, downright objection- 
able features exist which do not rep- 
resent good business. It should be ap- 
proached as a strong step forward, 
but one still containing pitfalls for 
management and for drafting depart- 
ments alike. These must be carefully 
analyzed, and in some cases adjusted 
by contract negotiation. 


SCOPE 


IRST OF ALL, the scope of this new 
Spec does not limit its applica- 
tion to production drawings. We are 
aware that the Military would like to 
invoke it on a good bit more than 
production drawings—on experimental 
or R&D contracts for example. Man- 
agement and marketing are probably 
going to have to face up to the deci- 
sion as to whether they can afford the 
luxury of going back to re-doing their 
original experimental drawings when 
follow-on production contracts have 
been received. 

The Military has been quite uni- 
form throughout Project 70327 in 
stating that they are not getting ade- 
quate drawings. The new “scope” and 
“intended use” clauses of this Spec 
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say that drawings are for design pro- 
curement, manufacturing, test, evalua- 
tion, production, production and re- 
ceiving inspection, overhaul, shipping, 
storage, identification of stock, order- 
ing and storage of replacement parts, 
inspection of items at overhaul, gen- 
eral maintenance of equipment, con- 
struction, survey, and wherever engi- 
neering drawings are needed. This 
scope, in our opinion, far exceeds the 
scope of most previous drawing speci- 
fications. It shows a rather clearcut 
intention on the part of the Military 
to get drawings and related data 
which completely delineate the part. 

The second new feature of this 
Specification is the combination, in 
one document, of requirements for 
drawings made by the Military and 
by industry. There should be no dif- 
ference, except for the name and the 
drawing number, between a drawing 
made for the Army Ordnance Corps 
or for the Air Force. Contractors will 
continue to retain Class 2 drawings 
and probably to deliver originals of 
Class 1 to the services who bought 
them. 

Third, this document invokes a new 
requirement for lists, such as separate 
parts lists, index lists, data lists and 
shipping lists, through the invocation 
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of a new MIL-STD-30. We believe 
that industry will have relatively little 
difficulty in working to what will 
eventually be found acceptable by the 
_ Military, but we are sure we cannot 
accept MIL-STD-30 as it stands. 

In several paragraphs of the Speci- 
fication the language is quite confus- 
ing regarding the amount of detail 
necessary for drawings. Most of the 
requirements for detail represent an 
attempt to inject the philosophy of 
information sufficient to re - procure 
from competitive sources. The lan- 
guage is so misleading in these areas 
that we believe it will be necessary to 
negotiate into each contract some 
clear interpretive language which will 
permit a continuation of our present 
drafting practices. Without such lan- 
guage we could well have very serious 
and unsuspected requirements  in- 
voked on us at a local inspection 
level. 

Regarding Specification Control 
Drawings, the new document has in- 
troduced some confusing language 
also; this is partly through the intro- 
duction of a source control drawing. 
This new concept will require defini- 
tive interpretation in the contract to 
obtain assurances that present prac- 
tices will be satisfactory. 

One of the most serious ramifica- 
tions of MIL-D-70327 lies in the es- 
» tablishment of the subcontractor’s re- 
lationships. The Military has, by this 
document, made it the responsibility 
_ of the prime contractor to include in 
his contract or orders with subcon- 
_ tractors, a requirement that all of the 
G subcontractors’ drawings be prepared 
~ in accordance with the new specifica- 
_ tion. 

- Further, the document makes it the 
responsibility of the prime to submit 
complete vendor details satisfactory 
for parts manufacture, without regard 
as to whether the component is a re- 
pairable or a non-repairable assembly. 


bp 
f. 


a 
. 


erence for submittal of vendor data 
through the prime by including a re- 
uirement that if data is source- 
inspected and submitted directly, such 
shipment must have prior approval by 
_ the Military. In all of our contracts to 
date, there has been some provision 
for protection of the prime, should a 
vendor flatly refuse to furnish this 
data. No such provision exists in this 
document, and in repeated discus- 
sions with all of the military activities, 
we have been assured that none was 
intended. 
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Another serious change in general 
thinking regarding drafting that is 
created by this new Specification, is a 
requirement that the prime contractor 
establish and maintain adequate pro- 
cedure for checking review, and main- 
tenance of drawings and associated 
lists. This is indicative of a strong de- 
sire within all military activities to 
“beef up” and to make more specific 
the prime contractor’s full responsibil- 
ity for adherence of drawings to the 
letter of military specifications. 

Under this new Specification, sev- 
eral contracting decisions must be 
made which we haven't had to make 
in the past. We will now have to 
decide which of the two types of 
drawings is to be furnished, what 
type of index list is required, what 
kind of material the originals shall be 
drawn on, and—in some cases—what 
kind of prints are required. We will 
have to get a decision on whether our 
approval control and change control 
procedures are satisfactory to the 
branch of service affected. We will, 
more than ever, have to be sure that 
our proprietary rights are protected. 

A new burden is placed on contract 
administration in this area. If we are 
to have one contract one way, and 
the next contract another, our drafting 
rooms will be faced with different re- 
quirements for each contract because 
of the options allowed. Thus, we 
might be back almost to the original 
dilemma —that of having different 
drawing practices for each branch of 
the service. 


MANAGEMENTS RESPONSIBILITIES 


OP MANAGEMENT must recognize 
‘lb a tendency toward cost increases 
as negotiations in this area increase. 
More specs are being read more 
closely, and demands are being made 
for higher quality and for more strict 
compliance. Vendors must be brought 
aboard the quality bandwagon; in 
many cases, purchase orders with 
small vendors may require face-to-face 
discussion before an understanding is 
reached. In the average company, 
records will probably be increased. 
Certainly, auditable records on check- 
ing will have to be kept. In some 
cases, non-existent or weak drafting 
manuals will have to be strengthened 
to agree with contractual obligations. 
All this costs money. It will be up to 
top management to recognize this 
shift in emphasis and to provide for 
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it. At the very least, management 
must not increase the difficulties of 
drafting managers by violently resist- 
ing this shift at home, while they are 
buying in on contracts which demand 
it. Small companies will be well ad- 
vised to consult closely with their as- 
sociated primes or with qualified con- 
sultants. 

What is the effect of this new 
document on the sales, marketing, and 
legal functions of a company? First of 
all, marketing must understand the 
vital need for consistency when buy- 
ing in on options that can affect 
drafting practices. Consistency in this 
area is the only way a company will 
be able to make one drafting standard 
do for contracts with all military ser- 
vices. 

Second, the marketing department 
should realize that the ambiguous lan- 
guage in the drafting details of this 
Specification require adherence to a 
closely coordinated military Interpre- 
tations Document. This document 
should be referenced in basic agree- 
ments or in all contracts. 

Marketing must also take a close 
look at R&D-type contracts to see 
whether the Military intends that 
these have full Specification - type 
drawings. We think that the Military 
will try to extend the application of 
this Specification into the R&D de- 
velopment design areas, whenever 
they believe follow-on contracts are a 
possibility. 

The marketing and legal depart- 
ments must bring drafting manage- 
ment into their thinking as early as is 
practical in the general area of Pro- 
prietary Rights. Without this informa- 
tion, drafting and design can quite in- 
advertently destroy all of the fine 
negotiations in these areas by failing 
to protect properly with placards. 

The new Specification, completed 
shortly after ASPR IX, Part 2, de- 
clares only that proprietary data is to 
be furnished in accordance with the 
terms of the contract. Thus, the draft- 
ing rooms must be aware of proprie- 
tary protection written into a contract, 
and must be organized to implement 
the contract satisfactorily. To be pro- 
tected, decisions on proprietary dis- 
closures must be made so that the 
drawings making these disclosures are 
properly placarded early in the life 
of the contract. Drawing rules must 
be set up early in the contract; they 
must be clear, and they must be fol- 
lowed religiously. 
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DRAFTING DEPARTMENT'S 


RESPONSIBILITIES 


T HE EFFECT of the Specification in 
the engineering and drafting de- 
partments is not quite so dramatic, 
but problems will exist. 

To begin with, drawing quality will 
continue to be a major problem. There 
is little doubt that those who have no 
drawing inspection system (empty- 
headed checking as compared with 
design checking) will have to develop 
one. 

Although drawing media are now 
being covered by the Spec, no special 
problems should exist in this regard 
unless very cheap material is being 
used. 

Caution is recommended for those 
using undimensioned drawings. They 
may lose all the savings of this process 
because of requirements that call for 
a world-wide distribution of stable re- 
producibles at a high cost per-square- 
foot. 

Reproduction problems are becom- 
ing more complex, probably not 
because of 70327, but because of con- 
stant forward strides in the state of 
reproduction art. Aperture card micro- 
film, introduced simultaneously by 
several branches of service with 
70327, makes demands on drafting 
legibility by calling for higher quality 
duplicates, used as “originals.” 

In addition, there are a number of 
detailed drafting practices that change 
slightly, or add to present drafting 
effort. As an example of this, we 
might cite the requirement—new for 
many—that bulk material quantities be 
called out on drawings; and the re- 
quirement—new for all of us—that a 
vendor's code identification be placed 
adjacent to the drawing number block, 
replacing the vendor’s name and ad- 
dress. This sort of detail, while trou- 
blesome, should be readily absorbed 
into company drafting practices with- 
out serious cost increase. Drafting 
management will be able to handle 
this as a normal routine. 

Specification 70327 has serious ef- 
fects on the procurement activities; 
purchasing management must become 
aware of this. 

Primes must now get complete 
vendor's data; where new, this must 
be drawn to specification. Thus, in 
many companies, purchasing has for 
the first time, a real need to negotiate 
for this material. Absolute Spec adher- 
ence will bring data costs higher, and 
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will require price evaluation of the 
combined material and data package 
in competitive bids. 

Purchasing is cautioned that a com- 
mitment for material alone places the 
prime in a sole-source position for 
related data. This situation cannot 
help but have a sobering influence 
upon some of the fast-procurement- 
without-data which takes place. The 
military people—en masse—tell us that 
if the vendor refuses Spec data, we 
are to find a new vendor. 

Most points of concern to financial 
and accounting departments are prob- 
ably clear by now. However, they in- 
clude at least a need for the following: 


1. Methods of estimating and bidding 
costs for data to the new Spec. 

2. Methods of budgeting and collect- 
ing charges made on Purchase 
Orders where both material and 
data are bought. Budget problems 
probably demand separation of 
these charges. 

3. Establishment of accounting sys- 
tems which prove development of 
proprietary items under private 
funds on commercial work. 

4, Financial may be interested in es- 
tablishing reserve funds to cover 
the company for its responsibilities 
where uncooperative vendors pre- 
vent the meeting of contract com- 
mitments. Such reserves may have 
tax implications which bear inves- 
tigation. 


Miuirary ATTITUDES 


a aa ARE a series of military 
attitudes developing. These atti- 
tudes are not as yet documented, but 
we record them here because, during 
the course of our work with the Mili- 
tary on this Spec, we have heard 
them repeated, preached, and ex- 
pressed as doctrine. A knowledge of 
them will serve only as a guide to 
what we have sensed _behind-the- 
scenes. 

1. A general across-the-board dis- 
satisfaction with present drawing qual- 
ity exists among the Military. The 
remarks aren’t complimentary. The 
samples they showed us weren't, 
either. Blowback from aperture card 
microfilm will make things worse. 

2. There seems to be a_ strong 
tendency towards a requirement for 
better records. Past contractors for 
Army Ordnance and Navy Bureau of 
Ordnance should have no trouble; but 
contractors who have worked for the 
Air Force, Navy Bureau of Aero- 


GRAPHIC SCIENCE 


nautics, etc., will probably find pres- 
sure in this area toward something 
closer to the Army Ordnance’s stand- 
ards for records. 

3. Reprocurement to competitive 
bid has been a byword throughout 
all of our discussions. The Govern- 
ment representatives who sat in on 
writing this Specification claim that 
Federal Law demands that, when 
they buy an article, they obtain draw- 
ings adequate for manufacture, or for 
competitive reprocurement. The new 
drawing Spec is intended to require 
this, with exceptions such as proprie- 
tary rights; these would be excluded 
by contract. This area should be much 
more clearly defined in writing any 
contract. 


THe FUTURE 


N O DISCUSSION such as this would 
be complete without extrapola- 
tion of the existing progress and prob- 
lems into a prediction of future devel- 
opments in the drafting and technical 
data field. Some of the things we 
believe can be expected in the fore- 
seeable future are given below. 

1. We can look for a rash of more 
stringent—although uniform—original 
drawing storage provisions. Those of 
us who have four-hour fireproof vaults 
will have no trouble; however, activi- 
ties who store original drawings on 
sawbuck tables in the basement will 
have to expect a capital expenditure. 

2. We can probably expect a relaxa- 
tion of requirements in the Naval 
Bureau of Weapons and Army Ord- 
nance to allow Class Il drawings with 
contractors’ drawing numbers instead 
of ordnance drawing numbers. 

3. We will probably see much pres- 
sure for more EAM/EDP (electric 
accounting machine / electronic data 
processing) handling of list-type data. 
This will possibly lead to more con- 
trolled requirements in this area. It 
is hoped that 70327 will make this 
identical for all branches of the ser- 
vice. 

4. I can see a demand developing 
for more highly refined change control 


systems. While this area of the new 
Specification allows a corporation to 
exercise considerable judgment at this 


time, I suspect that mechanization of 
data handling processes within the 
Government could well lead to more 
elaborate and restrictive controls. 

5. There appears to be no doubt 
that within five to ten years, military 
submittals will be in aperture card 

(Continued on page 26) 
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“T told him to take a few minutes to familiarize himself... 
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Drawing Ink Remover 


Safe removal of India ink, regular 
ink, copying pencil, ballpoint pen, 
stamp pad ink and carbon smears, 
may be accomplished with a liquid 
correction agent recently introduced 
by Alvin & Company, Inc., 611 Pali- 
sado Ave., Windsor, Conn. Called 
X-A Remover, the eradicator is for- 
mulated for use on all types of trac- 
ing papers, vellums, cloths and 
plastics film. It dries quickly, permit- 
ting redrawing over corrected areas 
almost immediately. X-A Remover is 
also said to be an excellent cleaner for 
drawing instruments. 


Microfilmer 


An automatic 16mm _ microfilmer 
that can handle up to 185 letter-sized 
documents per minute, has been in- 
troduced by Recordak, Subs. of East- 
man Kodak Co., 415 Madison Ave., 
New York 17, N. Y. The new machine 
features a removable and interchange- 
able film unit. 


Arc Ruler 


Arcs of circles with large radii can 
be drawn accurately with a new tool 
called Acu Are Ruler. According to 
its designers, Fullerton Engineering 
Sales Co., 4623 York Blvd., Los An- 
geles 41, Calif., the device may be 
used to draw arcs of circles of any 
radius from 7 to 200 inches or more, 
even if the center point of the circle 
is beyond the edge of the drawing 
surface. A movable pointer on a scale 
reading radius length directly, gives 
the exact are required. A chart is pro- 
vided to convert the radius readings 
to civil engineers’ scales. 
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Wall-Type Drawing File 


The user can work efficiently with 
a large number of prints or drawings 
when they are stored in the Martin 
Sheet File System unit. This patented, 
wall-type drawing file is now being 
manufactured, under licensed agree- 
ment, by Lewbill Industries, Inc., 81 
Spring St., Scottdale, Penna. Many 
prints can be clamped firmly in each 
hanger; rubber-tipped lock clips are 
used to mount the sheets. Prints are 
said to hang flat, with no curl, and to 
be easily removable. 


Lettering Instrument 


A simple, lightweight guide-line in- 
strument, useful for students learning 
to master legible lettering, is offered 
by The O. A. Olson Mfg. Co., 712 
Tenth St., Ames, Iowa. It consists of 
a transparent celluloid disc in a wire 
frame. The frame is set against a 
T-square, and the holes in the disc 
—which may be rotated—enable the 
student to draw guide lines for three 
different systems of lettering. This 
Ames lettering instrument will es- 
tablish guide lines for letters varying 
in height from 1/16” to 1%”. It also 
provides for the two different lettering 
slopes preferred by most draftsmen, 
approximately 68° and 75°. The 
center column can be used for cross- 
sectioning, and for drawing brick, 
siding, shingles, ete. 


(For additional information regarding the new products described here, 
contact the manufacturer directly. Complete addresses are included.) 
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Isometric Gear Guide 


Underlay drawing aids, designed 
speed isometric drawing of spur, he 
cal, bevel, internal, herringbone ar 
worm gears, as well as racks, spline 
ratchets, and sprockets, is offered | 
Graphicraft, P.O. Box 509, Westpe 
Conn. These are printed on durab 
coated stock. They may also be us¢ 
for perspective projection. 


Drafting Machine 


The working features of a T-squar 
protractor, scales and t 
angles, are combined in a single ur 
produced by V. & E. Mfg. Co., 75 
766 S. Fair Oaks Ave., Pasaden 
Calif. The Vemco Drafting Machi 
is available with either standard drai 
ing head, or with a special civil eng 
neers drafting head for extreme acc 
racy in mapmaking. Spring counte 
balance and brake make Vemco m 
chines suitable for use on incline 


boards. 


various 


Magnifying Lamp 


Inspection lamp with 22-inch C 
clite light and 5-inch magnifying le 
contained in a swivel shade, has be 
designed for use where intricate we 
is being done. Called Model M-I 
the lamp is manufactured by Swit 
O-Lite Inc., 13 Moonachie RB 
Hackensack, N. J. The head of 
unit swivels 854°; the arms of | 
lamp are also adjustable. The Mo 
M-1C can be obtained with clar 
wall, or pedestal mount. : 
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rcular Slide-Rule Calculator 


Engineers and students will be in- 


New Products 


Lettering Templets 


Two new templets for use with the 
adjustable Letterguide scriber have 
been announced by The Letterguide 
Co., 2709-0 St., Lincoln, Neb. The 
first addition is a new series of 118 
templets which extend the range of 
letter sizes from 8/16 inch to 3/4 
inch in all their 40 alphabets. The 
second addition to the Letterguide 
line is “Fine Groove” engraving, now 
available in all 8/16-, 4/16 and 
6/16-inch templets for use where 


Developer Units 


Two new, low-cost, developer units 
designed for use with the Copyflex 
Model 42 Exposure Unit have been 


ested in a pocket-sized calculating 
vice that is said to offer all the ad- 
ntages of a conventional 15 - inch 

de rule. The unbreakable, 6%-inch 
ameter calculator is available from i 
lind, Inc., Boulder 15, Colo., for one 
lar, postpaid. Functions that may 
performed on it include multiplica- 
m, division, reciprocals, proportions, 
ware and square roots, cube and 


be roots, circumference and areas. 
ymplete conversion tables are also 
yen. 


greater precision is desired. 


announced by Charles Bruning Co., 
Inc., Mount Prospect, Ill. The Copy- 
flex Model 44 Developer machine 
(shown here) makes diazo prints, It 
takes sheets up to 42 inches wide and 
develop at a speed of 6 fpm. 


NEW Ellipzone Per- 

___PERSPECTIVE spective oacs : ie 
LD « 5° 

ISOMETRIC ‘aI 70° Paripective 


Circles * Protractor © 


Gear Guide 
DRAWING AIDS See your dealer or 


send for brochure. 
for INDUSTRY GRAPHICRAFT 
for SCHOOL 


P.O. Box 509 
WESTPORT, CONN. 


BIG COVERAGE: 34”x 44° tracings 


LITTLE PRICE $71.00 S aatity diceas) 


The VEMCO “3300” Drafter with 20” Arms 
has all the balance, precision, stability, 
maneuverability of drafting machines 

. selling for twice as much, plus 
VEMCO quality and dependability. 
tomatic indexing in 15° 

. Wide variety of VEMCO 9”, 
; 8” Scales available, or use 


Write for free Catalog DM4. 
& E. MANUFACTURING co. 


JGUST, 1960 


surgically-sharp...yet 
< absolutely 


SAFETY GUARD KNIFE 


Sliding metal guard 
operates on chuck 
principle with posi- 
tive locking at any 
point...from com- 
plete recess of blade 
tip to full extension. 
Blade instantly re- 
movable for replace- 
ment. 


Closed 


‘A 


As comfortable to hold and use as 
a pencil...yet without the hazards 
of old- fashioned cutting instru- 
ments such as jack-knives and 
razor blades. 


SPECIAL! mail $1 for ™ 
SAFETY-GUARD KNIFE with blade. 


HANDICRAFT TOOLS, INC. a division of X-ACTO, INC. 
48-99 Van Dam Street, Long Island City 1, N. Y. 
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Pre-Printed Symbols on Heat-Resistant 
Acetate, a 62-page catalog, is offered 
by Mico/Type Inc., 6551 Sunset 
Blvd., Los Angeles 28, Calif. Over 
1,000 pre-printed type faces, elec- 
tronic symbols, arrows, screens and 
miscellaneous symbols are included. 


New Literature 


Engineering Planfiles Catalog (AD- 
C2440-58) tells the complete story of 
the compact and portable units de- 
signed and built by Art-Metal Con- 
struction Co., Jamestown, N. Y., for 
the vertical accommodation of archi- 
tectural and enginering prints. 


(Copies of the literature reviewed can be obtained directly from 
the manufacturer or publisher. Complete addresses are included.) 


ENGINEERING DRAWING SERVICES 
DRAFTING — REPRODUCTION — MICROFILMING 


TECHNICAL ILLUSTRATION — 


CONSULTING 


JAY H. BERGEN, 


Consultant 


Cost Reduction ® Value Analysis © Manufacturing Process 
Analysis © Engineering & Manufacturing Standards 
Military Standards 


Microfilming & Data Retrieval ¢ Technical Information 
Services ® Design & Drafting © Simplified Drafting ¢ 
Engineering Procedures 


JAY H. BERGEN 


72 Pinewood Road, Stamford, Conn. 


WOodward 6-3359 


DISCERNING 


| 


fina 
D IMPERIAL 
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Photographic Enlargement Proce 
Brochure, titled Rapid Enlargeme 
of Microfilms and Instantaneous Pr 
cessing by the Rollacopy Process, 
offered by Andrews Paper & Chemic 
Co., Inc., P.O. Box 528, 676 Nort 
ern Blvd., Great Neck, N. Y. The Ro 
acopy Process described in the br 
chure was perfected by Ets. Bauch 
et Co. in France. It is said to be 
combination of classic photograph 
principles with new stabilization pr 
cessing techniques, resulting in tl 
rapid enlargement of microfilms. 


Projection Paper Brochure (Form N 
21060-5) describes Projection Mon 
Copy paper that permits posit 
work prints to be made directly fro 
negative microfilm. The brochure 
offered by Anken Film Co., Subs. | 
Anken Chemical & Film Corp., Nev 
ton, N. J. 


Current Research and Developme: 
in Scientific Documentation, Repo 
No. 5, (NSF-59-54), is available fro 
the Superintendent of Documen 
U. S. Government Printing Offic 
Washington 25, D. C., at a charge 

50 cents. All pertinent activities 

the U. S. that have come to the 4 
tention of the National Scien; 
Foundation are included. The descrii 
tive statements—in most cases writt! 
by research workers themselves—a: 
classified under five subject heading 
(1) Information Requirements an 
Uses; (2) Research on Informatis 
Storage and Retrieval; (3) Mechan 
cal Translation; (4) Equipment LC 
velopment; and (5) Miscellaneous... 


Xerographic Continuous Printers B: 
chure (X-300 10M-12-59), describii 
three models of the Copyflo 11 C 
tinuous Printer, may be obtained fra 
Haloid Xerox, Inc., Rochester, N. | 
These automatic printers operate | 
the electrostatic principles of xerog; 
phy and turn out positive prints, 
inches wide, at the rate of 20 lin 
fpm. Model 1 reproduces only fr 
roll microfilm; Model 2 reprodu 
only from original documents; 
Model 8 (with interchangeable he 
reproduces from either roll microfi 
or originals. 
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Counterbalanced Board 


t may be adjusted to any height, and 


) any posttion, from flat to vertical 


HE TIRING effects of bending over a stationary 

drafting board are eliminated by use of a draft- 

ing table which can be set at any height, or angle. 
he Isis Supra Drafting Table, shown here with an 
is drafting machine installed, are products of Schmidt & 
aensch of West Berlin; they are available in the United 
ates from Isis Incorporated, Box 1062, York, Penna. 
According to the manufacturer, this type of equipment 
used with practically no exceptions in European indus- 
y. The board is balanced in every position by a counter- 
eight; effortless manipulation is said to result. The 
yard is locked or released by a brake pedal the width 
‘the stand. An adjustment is provided to take up wear 
‘the brake mechanism. If desired, the board angle can 
s fixed by means of a hand knob, allowing only up and 
ywh movement. The base of the table consists of iron 
stings and machined steel parts that are bolted together 
to a rigid frame. The drafting board is of first grade, 
asoned lumber, built up in construction to minimize 
arping. A wooden trough is provided. for drafting 
struments. 
Isis drafting machines are designed for either vertical 
horizontal boards. Drafting machines for use on vertical 
inclined boards have a balancing weight rather than 
spring or friction brake. The system of movement of the 
ecision protractor head is by means of metal bars, 
hich form parallelograms and pivot on pre-loaded ball 
arings. No metal bands are used in the guiding system; 
justments are said to be completely unnecessary. 
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NOGIMEN 


Why make laundrymen of good drafts- 
men? Use the film tracing pencil that 
doesn't have to be washed: Dixon's all 
new F.T.R. Drafting Pencil. F.T.R. Pen- 
cils are the only graphite-based pencils 
made specifically for use on film and 
cloth. Special resins have been added to 
give extraordinary point strength, and to 
control the rate of wear for long-lasting 
points and maximum efficiency. 


DI fo NS ALL NEW 


F.T.R. 


DRAFTING PENCILS 


Here’s proof: A leading manufacturer, 
employing hundreds of draftsmen, per- 
formed in-use tests of Dixon F.T.R. 
against all leading pencils, and reported 
these findings: 


= Point Strength: F.T.R. with- 
stood almost double the pressure of its 
nearest competition. 


= Rate of Wear: F.T.R. con- 
trolled feeding made points last up to 
82% longer. ‘ 

= Opacity: F.T.R. gave crisp, 
sharp prints, at a greater range of 
speeds. 

= Erasing: F.T.R. erased more 
cleanly, with less film-matte damage. 

= Give-Off: ‘Light Touch” 


drafting controlled smudging, and less- 
ened fatigue. 


AND NO WASHING WAS NECESSARY! 
Make your own production run and ease 
the changeover to film. Dixon F.T.R. 
Drafting Pencils are available in six 
degrees: F.T.R. 11, 22, 33, 44, 55, 66 

soft <> hard 
Write for free samples and information. 
The Joseph Dixon Crucible Co., Techni- 
cal Research Dept., Jersey City, N. J. 
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Critical Analysis of MIL-D-70327 


(Continued from page 20) 
microfilm, with all Government prints 
becoming blowbacks from these films. 

6. Unfortunately, we can also fore- 
see more detailed requirements for 
such things as lettering slant, letter 
height, line quality (line density, if a 
measuring device can be developed), 
line width, etc. We sense a distinct 
trend toward the establishment of 
such rules instead of the establishment 
of overall quality requirements. While 
we continue to recommend against 
such action, we are having relatively 
little success. 

7. Another possibility is the audit- 
ing of drafting manuals and_pro- 
cedures, with particular emphasis on 
check lists and checking procedures. 
Such actions might lead to mandatory 
checking organizations. 

8. There is a trend toward greater 


emphasis on the responsibilities of the 
prime to get the subs “on the ball” in 
the drawing area. I am not sure such 
a thing is practical in a commercial 
economy, but it is certainly being 
tried on us by the Military at this 
time. 

This, then, is the story of MIL-D- 
70327. There are problems galore, but 
these are not without great long-range 
gain. Two-and-one-half years ago, 
most of us would have said that the 
combination of 154 documents was 
impossible. Today it is a reality—in 
spite of a number of remaining prob- 
lems. For some, costs may increase. 
For many — particularly those who 
work for more than one branch of the 
service—the eventual gain (after we 
get out of the steep part of the learn- 
ing curve) promises to be of stagger- 
ing proportions. 


There is no question in my mir 
that, as taxpayers, we will gain by tl 
increased uniformity that is bound 
grow out of the program. 


The Author 


W.W. Tuomas, an aeronautic 
engineer, is Administrator, Draftir 
Coordination at Radio Corporation ' 
America, Moorestown, N. J. He is 
member of I.A.S., S.A.E., A.S.M., ar 
A.O.A. Since its inception he h 
served on the Department of Defen 
Industry Ad Hoc Group for Proje 
70827. At present, he is a member | 
the D.O.D. Drafting Standards A 
visory Group, and the D.O.D. Dray 
ing Standards Committe, as a repr 
sentative of the A.O.A. 


CORRECTION 


True Position Dimensioning 


Sirs: 

Upon reviewing the May issue 
of Grapuic Science, I was greatly 
impressed by the “True Position 
Dimensioning” article. Proven 
tables of this caliber are a great 
time saver and we would like to 
see more of them in future issues. 

On page 18, Note 3 states that 
washers are required under both 
head of screw and nut, with desig- 
nation to be used with both Case 
2 and Case 4. Pages 16 and 17 show 
Case 2 and 4 as having tapped 
plates, thereby eliminating the pos- 
sibility of using nuts and washers. 
I would appreciate knowing if this 
designation was to refer to Case 
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1 and Case 8 where washers could 
be used under the nuts, or Case 
2 and 4 with washers under the 
head of the screw only. 

Rosert M. Hosxo 
Bus Duct Engineer 
Federal Pacific Electric Company 
Post Office Box 1510 
Scranton 2, Pennsylvania 


Sirs: 

Regarding your article, “True 
Position Dimensioning”: On page 
17, Case 3, upper left hand dimen- 
sion, should .800 be .880?; same 
page, bottom right dimension, 
should that be .848 instead of .348 
on Case 4? 

J. J. FLAgERTY 
Chief Draftsman 
Cornell-Dubilier 


eAdvertising Index 


The Joseph Dixon Crucible Co. ................. 2 
Eberhard Faber Pen & Pencil Co. ............... | 


Research Center 
921 Providence H’way 
Norwood, Mass. 

EDITOR’S NOTE: Mr. Fried- 
rich, author of the article, replies, 
“Corrected Note 8, page 18, should 
read, ‘Holes marked as shown re- 
quire washers under the head of 
screw, also required under nut in 
Cases 1 and 3.’ My thanks to Mr. 
Flaherty, Chief Draftsman, and 
Mr. Hosko, Engineer, for calling 
our attention to the errors on page 
17 and 18. Our face is very red. 
We were so concerned with getting 
the table on page 18 to check out 
correctly, that we did not pay 
enough attention to the case illus- 
trations.” : 

Water H. FRIEDRICH 
The Magnavox Company 


Advertising Representatives 


NEW YORK-Charles E. Rhine, 103 Park Avenue, New York 
17, New York. MUrray Hill 5-1745. 


LOS ANGELES—Wettstein, Nowell & Johnson, Inc., 672 
South Lafayette Park Place. DUnkirk 8-2286. 


SAN FRANCISCO 5—Wettstein, Nowell & Johnson, Inc. Jerry 
Nowell, 417 Market Street. YUkon 2-9537. 


PORTLAND—Wettstein, Nowell & Johnson, Inc., 837 Pittock 
Block, 921 S.W. Washington St. CApital 8-4107. 
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Handicraft Tools, Inte, .os4.82 09. ee : 
Keuffel &, Esser Cos rcidenls wane sardle e 

Keuffel & Esser Co. (Imperial) 
Koh-I-Noor Pencil Co., Inc. 
Frederick Post Company 
Recordak Corp. soso. csato. ce) Fe 
J. S. Staedtler, Inc. 
Stanpat. Coy) tec sols arts ns tie oe 
Universal Drafting Machine Corp. 
V. & E. Manufacturing Co. 


Graphicraft 
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The best design... 
for better drafting... UNIVERSAL'S 


Adds Valuable New Advantages...a Zephyr-Touch 
Movement...and a NEW LOW PRICE! 


z 
‘ 
3 
i 
4 
5 


i i 
1. NEW! Flip Action Y-Clamp... NEW! Easily Raises to Clear 
Easy, Quick, Positive Holding Objects and Insert Drawings 


2. NEW! Leveling Screw Raises 
Protractor . . . Reduces Board 
Friction 


NEW! Instant, Smooth Rollaway Action on 17 New Ball Bearings 


NEW! Quick, Easy Mounting Brackets Fit Any Board Without 
Adjustment 


jority! 
Plus Tracmaster’s Proven Features of Superiority! | |... coupon TODAY FOR COMPLETE INFORMATION 


Universal Drafting Machine Corp. 
Dept. GS, 7960 Lorain Avenue 
Cleveland 2, Ohio 


[_] Please send information on new 60 Tracmaster 
[] Please arrange demonstration 


* Rugged Beam Rail Construction Provides Essential Rigidity and 
Strength for True Tracking 
Protected Rails Assure Longer Life Accuracy UNIVERSAL 


* 

Perfect Balance at ANY Board Angle...Anyplace 
on the Board... Without Adjustment 

* 


Ball Bearing Indexing, Precise Angle Setting, 


Powerful, Positive Baseline Clamp. NAMING hacccancesontecavzeo ese Saenvecketocsusisceser Witla: civcccsssccvacesuenveserieccsets 
THE RIGHT DRAFTING MACHINE FOR EVERY DRAFTING NEED GOMMDANY! Macacatnctivncsateck vienesacnawsaiecsidedsccuscaesae svaveduslessvenesedeumadsautncteae 
GLY. adeno totectevsmatesdvdetscosenesanees Zone........ State icswvsscrrneescstedars 


UNIVERSAL DRAFTING MACHINE CORP. 


7960 LORAIN AVENUE ¢ CLEVELAND 2, OHIO 


Peevision-Matehed Snstruments 


Koh-!-Noor offers draftsmen an important new dimension 
in a comprehensive line of instruments and accessories 
meticulously matched to provide new high levels of 
professional performance, efficiency and convenience. 


MODEL NO. 3060: The reg- 
ular Koh - | - Noor Rapido- 
graph “Technical” Fountain 
Pen with self-contained 
automatic filling system, 
and pocket clip is a standard 
drafting room tool. 


NOW...TWO KOH-I-NOOR 


RAPIDOGRAPH 


MODEL NO. 3065: Anew model with 7 inter- 
changeable drawing point sections, each color- 
coded to indicate a different line width. Best 
buy for the professional who requires frequent change of line 
widths. Each drawing point section complete with airtight 
refillable ink cartridge. Interchange is accomplished quickly, 
cleanly. Comes in handy desk top container. 


KOH-I-NOOR 
EJECTOMATIC LEAD DISPENSER 


Automatically feeds lead to holder without need 
to touch lead. Transparent container permits 
constant inventory check on lead supply. 

In 17 degrees. Widest choice 
of containers with 2, 6, 
and 12 leads. 


BOOMS UR 


Two Koh-l-Noor products designed to work together. . 


TECHNICAL FOUNTAIN PENS 


In 7 ‘‘color-coded"’ precision line widths: 
00, 0, 1, 2, 244, 3, 4. Uses India (or regular) 
ink for ruling, lettering, tracing or writing 
with equal facility. 


(Write for catalog.) 


. for greater efficiency ! 


KOH-I-NOOR 
ADAPTO-CLUTCH LEAD HOLDERS 


Widest choice of holders, all metal, per- 
fectly balanced, with non-slip, turn-proof, 
replaceable clutch; knurled finger grip. 
With or without pocket clip, lead degree 
indicator, Color-Coded. 
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